Abstract. We have measured the dielectric constant ε 1 and conductivity σ 1 along the b-axis in a ferromagnetic (T c = 1 K) semiconductor (ED-TTFVO) 2 FeBr 4 with permanent electric dipoles, using a three-terminal capacitance bridge at frequencies from 10 Hz to 2.8 kHz at excitation voltages from 25 -250 mV. The temperature dependence of ε 1 , which is as large as 10
A charge-transfer salt (ED-TTFVO) 2 FeBr 4 [ED-TTFVO = ethylenedithiotetrathiafulvalenoquinone-1,3-dithiolemethide] is a new π-d system consisting of an unsymmetric planar donor ED-TTFVO and a tetrahedral magnetic acceptor with a high spin 5/2 at Fe 3+ sites [1] . The donor is expected from the molecular orbital calculations to have a permanent electric dipole moment of about 4 Debye due to the unsymmetric charge polarization. The needle-type crystal takes a triclinic structure of the space group P1 with no inversion symmetry. The zigzag stacking of the donors makes a column along the b-axis, which is parallel to the needle axis, and each column is separated by the anions. Two different directions of donors' dipole moments are expected to cant in the a-c plane due to the zigzag stacking. Due to the face-to-face and side-by-side transfer integrals, the metallic conductivity is expected to be quasi two-dimensional in the a-b plane. To note, the FeBr -, 4 ion has a slightly distorted tetrahedral geometry [1] , indicating the possible electric dipole.
The resistivity measured along the needle axis shows a metallic behavior from room temperature down to 170 K and then increases like a semiconductor with an energy gap of 10 meV, amounting to 10 5 -10 6
Ωcm at low temperatures [1] . The ESR spectra show a single broad signal due to the d-spins and, below 15 K, the g value and the peak-to-peak width ∆H pp increase rapidly, suggesting that a short-range magnetic ordering may appear [1] . The magnetic susceptibility follows the Curie-Weiss law at 15 K < T < 300 K, indicating an existence of an antiferromagnetic interaction with the Weiss temperature of -4 K. Below 15 K, it turns to be ferromagnetic with the Weiss temperature of + 0.9 K [1] . Recently, the ferromagnetic transition is identified at T c = 1 K by the magnetization and specific heat measurements [2, 3] . This paper reports on preliminary data for the low frequency (10 Hz -2.8 kHz) dielectric constant ε 1 and conductivity σ 1 measured by a threeterminal method using a capacitance bridge. Figure 1(a) shows the temperature dependence of ε 1 and σ 1 at different frequencies with the excitation voltage of 100 mV. There is observed a huge magnitude of ε 1 in the order of 10 4 -10 5 , taking a peak at T p . With increasing frequency from 10 Hz to 2.8 kHz, the peak shifts to higher temperatures from 15 K to 40 K and becomes broad progressively. Below T p , there is a hump at T h , which shifts to higher temperatures from 8 K up to 17 K with frequency as well as the peak does. As shown in the figure, an error in measuring ε 1 is tremendous above T p and becomes larger and larger with temperature. This is not only due to the increasing σ 1 , which lowers the instrumental sensitivity, but also due to some unknown intrinsic effect from the sample in the high temperature states above T p . On the other hand, σ 1 decreases with decreasing temperature and becomes dispersive with respect to frequency at low temperatures below ~ 15 K. The frequency dispersion at 4 K, for example, amounts to 10 3 at frequencies between 10 Hz and 2.8 kHz. To note, there are not found any anomalies in σ 1 corresponding to both the peak and hump in ε 1 . The energy gap is estimated to be about 8 meV above 15 K, which agrees well with 10 meV derived from the dc resistivity [1] . Figure 1(b) shows the temperature dependence of ε 1 and σ 1 at different excitation voltages with the frequency of 560 Hz fixed. As the voltage is higher, the peak and hump in ε 1 shifts to lower temperatures, and σ 1 increases by a factor of 10 above 15 K due to some nonlinear electrical transport. It is noted that there is no magnetic field dependence of ε 1 and σ 1 with the applied field, which is parallel to the c-axis. At high temperatures, σ 1 is exclusively attributed to π-electrons' conduction since it is consistent with the dc resistivity. On the other hand, there are two possible origins of ε 1 caused by electric dipoles of the unsymmetric donors and the distorted acceptors. Taking into account an absence of anomalies in σ 1 around T p and T h , it seems reasonable to assume that ε 1 at high temperatures is attributed to the latter. To note, the characteristic features as shown in Fig. 1 (a) and (b) seem to be reminiscent of a ferroelectric relaxor [4] . At low temperatures, however, where the π-electrons' conduction becomes exponentially low σ 1 can depict some contribution of the dielectric loss, which may be attributed to the Debye relaxation recently observed in ε 1 and σ 1 .
